We extend Salem's Integral equation to the non-homogenous form, and offer the associated criteria for the Riemann Hypothesis. Explicit solutions for the non-homogenous case are given, which in turn give further insight into Salem's criteria for the RH.
Introduction
In 1953, Salem [4] has no solution other than the trivial case f (y) = 0, when 1 2 < σ < 1, σ ∈ R. The proof used by Salem involves using a theorem of Weiner on the zeros of the Fourier transform [1, pg.139] , and utilizing a Mellin transform for Riemann's zeta function ζ(s) [5] that is analytic in the critical region 0 < ℜ(s) = σ < 1. A proof of (1.1) has been offered in [1, pg.141-142] and further criteria and related results have recently been established in [7] .
The related non-homogenous form of the integral equation (1.1) may be written in the general form 
Here g(y) ∈ L 2 (R) and k(y) ∈ L 1 (R), so that f (y) ∈ L 2 (R) (see [6, pg. 315,
Theorem 148]). Now we observe that (1.1) may be seen as the homogenous case λ 1 = 0, λ 2 = 0.
As it turns out, the non-homogenous case λ 1 = 0, λ 2 = 0 offers nice criteria for the Riemann Hypothesis as well as providing a new angle on Salem's criteria. 
Notice that if h(x) = 0, then H(y) = 0, and hence by the uniqueness property where R + = (0, ∞) and ℜ(β) ≥ 0, ℜ(s) > 0.
Proofs of Theorems
To establish Salem's criteria follows from our main theorem we will need to utilize the Fredholm Alternative Theorem regarding uniqueness of solution for the non-homogenous integral equation [3, pg.55, Corollary 4.18]. We state this theorem in a more restrictive form to appeal to Fourier transform solutions. 
